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[Japanese Patent No. 2647408] 

Claim 1 . A method of manufacturing a laminated moTded 

body, comprising the steps of: preheating a surface-layer 
5 sheet or film made of a thermoplastic elastomer composed of 
a blend body consisting of a polyolefinic resin and a 
partial crosslinked substance of ethylene a-olefin 
copolymer rubber (where a molar ratio of ethylene to a- 
olefin is 50/50 - 90/10) ; then, sucking and bringing the 

10 sheet or film into close contact with an inner wall surface 
of a mold cavity, and thereafter clamping molds; and 
injecting and filling a polypropylene resin or the 
thermoplastic elastomer as an aggregate-molded body in a 
fluidized and plasticized state into the cavity, thereby 

15 molding the laminated molded body. 

<Right column of page 4-left upper column of page 6> 

Also, in the manufacturing methods of ® and ®, a 
mold for vacuum-molding the sheet or film made of a 

20 thermoplastic elastomer by sucking and bring the sheet or 
film into close contact with the inner wall surface of the 
cavity, and a mold for molding the laminated molded body of 
the present invention are prepared independently of each 
other. Then, a premolded body made of the thermoplastic 

25 elastomer sheet or film is first obtained through vacuum- 



molding by the mold for vacuum molding, and the premolded 
body is set into the cavity of the mold for molding. 
Thereafter, in the case of method ®, it is possible that 
the mold for molding is clamped, and the synthetic resin in 
5 a fluidized and plasticized state is injected and filled 
into its cavity so as to be molded. In the case of method 
®, it is possible that the vacuum-molded premolded body is 
set into the mold for molding, and then the synthetic resin 
in a fluidized and plasticized state is injected into its 
10 cavity, and thereafter the mold is clamped. 
Working Examples : 

Working Examples of the present invention are 
described below, 

<Working Example of Manufacturing Method ®> 
15 Prior to the working of the examples, the 

following A, B, C, and D four kinds of thermoplastic- 
elastomer films were fabricated. Each of these films, 
after preliminarily heated, was sucked into close contact 
with the inner wall surface of the cavity of the female 
20 mold and drawn by vacuum molding while the treated surface, 
if surface-treated, was set on the female mold side. Then, 
after the male mold closed, molten resin from the injection 
molding machine was injected and filled from this male mold 
side into the cavity so as to be solidified and integrated 
25 with the film, and thereafter the molds were opened and the 
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product was taken out. The inner wall surface of the 
cavity of the female mold was embossed to a depth of 150 |a, 
and the laminated molded body was evaluated in terms of the 
adhesion of film and aggregate-molded body, embossing 
depth, the feeling of softness, and gross. 
(1) First, films used in this case are described. 
<Film A> 

Firstly, thermoplastic elastomer was manufactured 
with the following components in the manner described 
below: 

(A component) : Ethylene-propylene-ethylidene 
norbornene terpolymer rubber; ethylene unit/propylene unit 
(molar ratio) : 78/22, iodine value: 15, Mooney viscosity 
(MLl+4, 121°C) : 61. 

(B component) : Isostatic polypropylene resin; melt 

index: 13 g/10 min. (230''C) . 

(C component) : Naphthene-based process oil. 

(D component): Mixture consisting of 20 wt% of 1,3- 

bis (tert-butylperoxyisopropyl) benzene, 30 wt% of 
divinylbenzene, and 50 wt% of paraffin-base mineral oil). 

(Manufacturing method of thermoplastic elastomer) 

Fifty-five parts by weight of the (A component), 
45 parts by weight of the (B component), 30 parts by weight 
of the (C component) were kneaded by a Banbury mixer at 
ISO^'C in a nitrogen atmosphere for 5 minutes, and then the 



kneaded body was formed into a square pellet with a sheet 
cutter . 

One part by weight of the (D component) was 
kneaded on the basis of 100 parts by weight of the square 
5 pellet with a Henshel mixer # and extruded at 220 in a 
nitrogen atmosphere with an extruder. Thus, a 

thermoplastic elastomer was obtained, 
(Manufacturing method of film) 

The thermoplastic elastomer obtained in this way 
10 was extruded into a 0.5 mm thick sheet shape with a 90 mm- 
dia. T-die extrusion molding machine made by Toshiba under 
the conditions of a full-flight screw, an L/D of 22, an 
extrusion temperature of 220°C, a coat-hunger die as the T- 
die, and a take-off speed of 5 m/min. The resulting sheet 
15 was cooled with a cooling roll (roll temperature: 35^*0, 
and thus a film A was obtained, 
<Film B> 

An application liquid for formation of a first 
primer layer composed of 10 parts by weight of chlorinated 
20 polypropylene, 2 parts by weight of silicic anhydride, and 
88 parts by weight of toluene was applied once onto the 
film A with a 120-mesh gravure roll, and dried at 70°C for 
20 seconds. 

Further thereon, an application liquid for 
25 formation of a second primer layer composed of 8 parts by 
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weight of polyvinyl chloride, 2 parts by weight of pigment, 
and 90 parts by weight of methyl ethyl ketone was printed 
in a cloud pattern with a gravure roll, and dried again at 
lO'^C for 20 seconds. 
5 Subsequently, an application liquid for formation 

of a top coat composed of 5 parts by weight of polyvinyl 
chloride, 5 parts by weight of polyacrylic ester, 3 parts 
by weight of silicic anhydride, and 87 parts by weight of 
methyl ethyl ketone was applied once with a 100-mesh 
10 gravure roll. This film was heated with a far-infrared 
heater until its surface temperature became ISO'^C, and 
embossed, by which a film B was obtained. 
<Film C> 

A blend body obtained by dry-blending 20 parts by 
15 weight of low density polyethylene (density: 0.917 g/cm^, 
melt index: 6.5 g/10 min. (190^0) on the basis of 80 parts 
by weight of the thermoplastic elastomer used for the 
molding of the film A was fed to the T-die extruder. 
Thereafter, by taking the same steps as in - the 
20 manufacturing method of the film A, a film C was obtained. 
<film D> 

The same surface treatment as with the film B was 
performed on the film C, by which a film D was obtained. 
<Comparative films> 
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In addition to the foregoing films, flexible PVC 
films containing 50 parts of DOP were prepared as 
comparative films. 

(2) Next, the following materials were used as molding 
5 materials for the aggregate-molded body. 
<Molding material TPE (1)> 

Seventy parts by weight of ethylene-propylene- 
ethylidene norbornene copolymer rubber (hereinafter, 
referred to as EPDM (1)) having an ethylene content of 7 0 

10 mol%, an iodine value of 15, a Mooney viscosity MLl + 4 
(lOO^'C) of 120, 30 parts by weight of polypropylene 
(hereinafter, referred to as PP) having a melt index (ASTM 
D-1238-65T, 230''C) of 13 and a density of 0,91 g/cm% 10 
parts by weight of butyl rubber (IIR— 065 made by Esso with 

15 an unsaturation of 0.8 mol%; hereinafter, abbreviated as 
IIR) , and 30 parts by weight of paraffin-base process oil 
(hereinafter, abbreviated as oil) were kneaded at ISO'^C in 
a nitrogen atmosphere for 5 minutes with a Banbury mixer, 
and then, through the roll, a square pellet was fabricated 

20 with a sheet cutter. 

Next, 100 parts by weight of this square pellet, 
0.3 part by weight of 1, 3-bis { tert-butylperoxyisopropyl) 
benzene (hereinafter, abbreviated as peroxide (A)), and 0.5 
part by weight of divinylbenzene (hereinafter, abbreviated 

25 as DVB) were stirred and mixed with a Henshel mixer. 
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Subsequently, this pellet was extruded at 22CC in a 
nitrogen atmosphere with an extruder, by which a 
thermoplastic elastomer having an MFR of 3 g/10 min. (TPE 
(1)) was obtained. 
5 <Molding material TPE (2)> 

Sixty parts by weight of pelletized ethylene- 
propylene-ethylidene norbornene copolymer rubber 

(hereinafter, referred to as EPDM (2) ) having an ethylene 
content of 78 mol%, an iodine value of 10, a Mooney 

10 viscosity MLl+4 (100°C) of 160, and an oil extension 
quantity of 40 parts by weight (accordingly, EDPM content: 
43 parts by weight, oil content: 17 parts by weight), 40 
parts by weight of PP, and 0.5 part by weight of 2,5 
dimethyl-2, 5di ( t-butylperoxy) hexyne-3 (hereinafter, 

15 abbreviated as peroxide (B) ) were stirred and mixed with a 
Henshel mixer. Subsequently, this mixture was extruded at 
220*^0 in a nitrogen atmosphere with a Warner twin screw 
extruder (L/D = 43, meshing type, same direction of 
rotation, triple type screw) , by which a thermoplastic 

20 elastomer having an MFR of 15 g/10 min. (TPE (2)) was 
obtained. 

<Molding material PP (1)> 

Polypropylene having a melt index of (ASTM D- 
1238-65T, 230^0 = 13, a density of 0.91 g/cm') . 
25 <Molding material PP (2)> 
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Polypropylene having an MFR of 8 and containing 
20 wt% of fine-powder talc. 
<Molding material PP (3)> 

Polypropylene having an MFR of 5 and containing 
5 10 wt% of fine-powder talc and 10 wt% of short-fiber glass 
fiber. 

(3) In this working example, vacuum molding conditions are 
as follows: 

Heater temperature: 360°C 
10 Preheating time: 45 sec. 

Vacuum pressure: 700 mmHg 

(4) Also, injection molding conditions in this working 
example are as follows: 

Molding machine: Dynameltor (made by MEIKI CO., LTD.) 
15 Molding temperature: 220°C 

Injection pressure: Primary pressure: 1000 kg/cm^ 

Secondary pressure: 700 kg/cm^ 
Injection speed: Maximum 
Molding cycle: 90 sec. /I cycle, 
20 Gate: Direct gate (land length: 10 mm, width: 10 mm, 

thickness: 3 mm) 

Molded article: 500 mm long, 400 mm wide, 3 mm thick 

(5) Next, the method of evaluating the laminated molded 
body in this working example is described. 

25 <Sampling method> 
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As shown in Fig. 3, a 100 mm long, 25 mm wide 
peeling test piece 20 and a 100 mm long, 100 mm wide cross- 
cut peeling test piece 21 were sampled by stamping from the 
molded body. 
5 <peeling test> 

A surface-layer thermoplastic elastomer film was 
peeled from an end of each of the peeling test pieces, and 
pulled with a tensile rate of 25 mm/min, in 180-degree 
reversal directions so as to be peeled off, where the 
10 adhesion strength at that time was evaluated. The adhesion 
strength was expressed by a value resulting from dividing 
the peel load by the width of the test piece. 

Results are shown in Table 1, where the 
expression, "material broken, " represents that the film was 
15 broken. 

(Table 1) as attached hereto. 

<Left down colinan of page 6-right upper column of page 7> 
2 0 <Working Example of Manufacturing Method ©> 

A thermoplastic elastomer film, after 
preliminarily heated, was sucked into close contact with 
the inner wall surface of the cavity of the female mold and 
drawn by vacuum molding while the treated surface, if 
25 surface-treated, was set on the female mold side. Then, 
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molten resin was placed on the film so as to be well 
proportioned thereon. ^ Then, the male mold was closed, 
allowing the molten resin to be solidified and integrated 
with the film, and thereafter the molds were opened and the 
5 product was taken out. 

The inner wall surface of the cavity of the male 
mold was embossed to a depth of 150 |i, and the laminated 
molded body was evaluated in terms of the adhesion of film 
and aggregate-molded body, embossing depth, the feeling of 
10 softness, and gross. 

(1) Films and vacuum molding conditions used were the same 
as in the foregoing Working Example. 

(2) The following materials were used as molding materials 
for the aggregate-molded body: 

15 TPE (1) and TPE (2) were the same as in the 

foregoing Working Example. 

However, as the PP (1), polypropylene having a 

melt index (ASTM D-1238-65T, 230°C) and a density of 0.91 

g/cm^ was used unlike the foregoing Working Example. 
20 Also, as the PP (2), polypropylene having an MFR 

of 2 and containing 30 wt% of fine-powder talc was used. 

Further, as PP (3), polypropylene having an MFR 

of 0.7 and containing 15% of fine-powder talc and 15 wt% of 

short-fiber glass fiber was used. 
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(3) Also, molding conditions in this Working Example were 
as follows: 

Molding machine: ISM-300 made by Ikegai 
Screw diameter: 50 mm 
5 Resin temperature: 230°C 

Press pressure: 200 kg/cm^ 
Molding cycle: 50 sec. 

Molded body: 500 mm long, 500 mm wide, 3 mm thick 

(4) Next, the method of evaluating the laminated molded 
10 body in this Working Example is described, 

A 100 mm long, 25 mm wide peeling test piece and 
a 100 mm long, 100 mm wide cross-cut peeling test piece 
were sampled by stamping from the molded body. The peeling 
test, the cross-cut peeling test, and the evaluation of 
15 emboss depth, the feeling of softness, and gross were 
performed in the same way as in the foregoing Working 
Example. Results are shown in Table 2. 



(Table 2) as attached hereto. 
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